1940; Hume et al. 1940] . When daily doses of 7-14 mg. methyl arachidonate were given to rats which, had been for many months on a fat-free diet, growth was resumed and analysis of the carcass 5 weeks later showed that the increased weight was accompanied by a diminution of the proportion of fat present when compared with animals which were still receiving only the fat-free diet. It was also observed that only a fraction of the arachidonic acid which had been administered was found in the body [Smedley-MacLean & Nunn, 1940] .
The part played by the highly unsaturated acid does not appear therefore to be concerned with the formation of fat from carbohydrate or with its storage. It does, however, play some essential role in bringing about an increase in weight which is not due to the deposition of fat and which probably therefore involves the formation of new cells. The diminished store of fat found in the carcass and subcutaneous tissue when curative doses of unsaturated acids were given suggested the possibility that, in the process of growth, this diminution of fat might be directly connected with the formation of new tissue, and that the process might possibly be in some way linked up with the part played by these essential unsaturated acids.
We desired therefore to investigate the changes in the content both of fat and of highly unsaturated acid in some other condition where the formation of new cell tissue was actively proceeding. Such a condition is provided by the rapidly growing Walker tumour grafted under the skin of the rat. We therefore enlisted the co-operation of Dr Haddow to whom we are greatly indebted for providing us with the necessary material.
The rats selected were 100-150 g. in weight and were fed throughout the experiment on a diet rich in fat; it contained milk, oil cake and fish-meal so that there was a good supply of unsaturated acids. Generally speaking, in 10-14 days Biochem. 1941, 35 ( 983 ) 63 9. SMEDLEY-MACLEAN AND L. 0. A. NUNN after the tumour tissue had been implanted, large tumours had developed. Rats of the same strain as those into which the tumours were to be implanted and of approximately the same weight, were taken as controls and were killed at the same time that the tumours were implanted in the experimental animals. The amounts of fat and of polyunsaturated acids were estimated in the skin, liver and carcass of the controls. In some experiments a second group of controls was killed about a fortnight later at the same time as the rats bearing the tumours. The rats were not litter-mates and they varied considerably in the proportion of fat they contained.
Estimation offat. The tumour was dissected out from its bed of fat, the liver removed, the skin with the subcutaneous tissue detached and the remainder of the carcass, exclusive of tail, head, paws and alimentary canal, minced. These fractions, tumour, liver, skin and carcass were dehydrated by immersion in acetone for at least 48 hr.; the extracts were filtered and the residues boiled with 96% alcohol for 2 hr. in an atmosphere of nitrogen. After filtering, the residual tissue was extracted with ether in a Soxhlet apparatus for 2 days; the acetone and alcoholic extracts were taken to dryness and the ether-soluble part of the dissolved matter extracted. The ethereal extracts were added together, dried with anhydrous Na2SO4, the ether distilled off and the total lipoid matter taken to constant weight in vacuo. As far as possible these operations were carried out in an atmosphere of nitrogen. The variations in bromine estimations obtained may perhaps be partly due to the presence of polybromo derivatives of partially oxidized acids. In the experiments now described derivatives of arachidonic and clupanodonic acids were certainly present, but as the rats had been fed with a mixture containing fishmeal and oil cake, it is possible that the diet had included partiallysoxidized acids. The isolation ofa dihydroarachidonic acid hexabromide from the tissues of the fat-starved rat has been previously described [Smedley-MacLean & Nunn, 1940] .
The method of precipitation in benzene solution has the disadvantage that the solid isomer of arachidonic bromide insoluble in benzene is only a very small proportion of the total octabromide formed and the total weight of bromide precipitated must be multiplied by 2-9 to arrive at the amount of arachidonic acid present. In our final experiment we precipitated the bromides in ether solution; here, the amount of ether-insoluble bromide multiplied by the factor 1*3 was taken as the weight of arachidonic present. In this case if any linolenic acid were present, which is unlikely, the bromide precipitate would also contain linolenic acid hexabromide. In any one experiment the same method of precipitation was always used for the controls and the experimental animals. The results are set forth in Table 1 .
The proportion of lipoid material in the tissues of the tumour-bearing rat The tumours lie embedded in a thick layer of subcutaneous fat. Estimations of the proportion of the total lipoid matter extracted by ether to the fat-free dry weight left after ether extraction in the various tissues, differed greatly in the control animals and even more widely in the tumour-bearing animals. Thus, in the control normal rats the percentage of lipoid to dry weight in the skin varied from 53'4 to 90 5, whilst in the tumour-bearing animals the variation was from' 31 to 130. WVhen the individual variations were so large it was obviously impossible to make any deduction unless a very large number of animals had been examined. In the carcass, the proportion of lipoid to fat-free dry weight varied from 32-6 to 41-6 % in the controls and from 28X6 to 49X2 % in the experimental animals. The corresponding figures for the liver were 11 5-21-1 % in the controls and from 16-7 to 24*7 % in the experimental animals.
The rats were fed both before and throughout the experiment on a diet rich in fat and the longest period they were allowed to survive after implantation of the tumour was 14 days. Under these conditions there was no evidence which could be regarded as significant of any change in the proportion of fat present, but as long as there was a plentiful supply both of fat and of unsaturated acid and absorption of fat from the intestine was taking place, even if increased utilization of fat occurred, it might not be apparent.
Changes For the purpose of calculation, the unsaturated acid was regarded as arachidonic acid and its weight calculated as the total weight of bromide precipitated in benzene solution and washed with ether multiplied by 2-9 or as the total weight of insoluble bromide precipitated in ether solution (marked *), washed with ether and multiplied by 13.
We examined 22 control rats and 14 in which tumours were implanted. When the proportion of polyunsaturated acid to the weight of dry fat-free tissue was calculated, marked differences presented themselves (Table 1 ). In the skin of the tumour-bearing animals this proportion was reduced to less than twothirds of that in the controls. In the 5 groups of controls, the values exceeded and the limits of the values for the control and experimental animals did not overlap. The utilization of the essential unsaturated acid during the growth of the tumour was sufficient to reduce markedly the ratio of this acid to the dry weight of skin tissue even though the rat was supplied throughout the period of tumour growth with unlimited fat and unsaturated acids.
No such difference appeared in the carcass fat, and in the liver the results varied too widely for any conclusions to be drawn. The proportion of polyunsaturated acids present in the tumour was approximately of the same order as that present in the liver.
The results of Lavik & Baumann [1941] are interesting in this connexion. They found that the addition of fat to the basal diet of mice receiving applications of 20-methylcholanthrene to the skin increased tumour incidence from 12 to 83 % and that the tumour-promoting fraction was in the fatty acid fraction. They found, however, that dietary fat was much less effective in promoting induced skin tumours in rats though the rate of tumour formation was increased by oil applied locally. Their basal diet, however, already contained -a considerable proportion of fat.
Our present results confirm those which we obtained when the fat-starved rats were fed with small doses of the essential unsaturated acids and seem to establish that when new tissue is formed in the rat, arachidonic, or some similar acid, is used up during the process of growth, being drawn especially from the subcutaneous fat.
In the fat-free animals it was previously found that when increase of weight followed the administration of small doses of arachidonic acid, the proportion of fat present in the tissues fell and it was suggested that the growing cell might directly utilize stored fat in some process in which the essential unsaturated acids also played a part.
In the above-described experiments where the animals were fed throughout with a diet rich in fat, the proportion of fat in the tissues was so variable that no conclusions could be drawn.
In Exp. III (Table 1) all tumours planted in the experimental rats failed to develop or regressed. No analyses were carried out on these animals, but when the results of the analyses of the three animals which had been taken as controls were examined, they showed an exceptionally low content of arachidonic acid. The average amount of bromide precipitate from the skin and carcass fat of one rat of this group averaged 50 mg. -against 100-150 mg. of the similar precipitate in controls for the animals in which tumours had grown. This result suggested the investigation of tumour-implantation in fat-starved rats where a low level of arachidonic acid exists; the particulars of this investigation are described in a subsequent communication. SUMMARY Walker tumour tissue was implanted in rats of 100-150 g. weight, fed on a normal diet containing fish meal and oil cake. Large tumours developed in 10-14 days.
The proportion of lipoid substance to fat-free dry weight was determined in skin, carcass and liver and compared with the corresponding values in the controls. The figures were very variable and no significant differences were established.
The highly unsaturated acids were estimated as bromide insoluble in cold benzene and their ratio to the fat-free dry weight determined in skin, liver and carcass.
In all the tumour-bearing animals, there was a marked fall in this ratio in the subcutaneous tissue when compared with the corresponding figures for the normal control rats. No such difference was detected in the carcass and liver fat.
In the only experiment in which tumours failed to develop the controls showed abnormally low percentage ratio of highly unsaturated acid to the fatfree dry weight of the tissue.
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